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OFFSETTING NEW CO2 EMISSIONS: A RATIONAL 
FIRST GREENHOUSE POLICY STEP

DANIEL J. OUDEK and AUCE LeBLANC*

This paper describes and assesses a policy to slow the increase 
of carbon dioxide (CO2) emissions in the atmosphere. Policy gov­
erning new CO2 sources would either prevent emissions, procure 
compensating emissions reductions, or sequester emissions in 
sinks. The paper uses electric power plants to demonstrate the 
mechanics of the policy and the control or offset choices. Offset 
options include scrubbing, fuel switching, investments in energy 
conservation and efficiency, and afforestation.

Costs per ton of CO2 sequestered range from $1.35 for planting 
[''shade trees to $59.41 for scrubbing. All options except scrubbing 
\ cost less than $11.00, and the median cost is around $6.00 per 

ton removed. Planting trees on erodible cropland in conjunction 
with the Conservation Reserve Program combines the goals of 
reduced erosion, surplus agricultural production, and greenhouse 
warming. This policy is a first sane step toward reducing the ac­
cumulation of greenhouse gases. Having an international frame­
work for managing emissions is most desirable. In the interim, 
however, the United States can demonstrate environmental lead­
ership, generate substantial conservation benefits, and spark in­
genuity in searching for alternatives, broadening the options, and 
lowering the ultimate costs of reducing CO2 emissions.

I. INTRODUCTION
This past year, public attention has focused on the portent of global 

change. Concerning depletion of the stratospheric ozone layer, an inter­
national consensus was developed and an agreement to restrict the production 
of chlorofluorocarbons (CFCs) was achieved. The huge seasonal ozone 
depletions over the Antarctic continent demonstrated visibly the human 
capacity for altering the biosphere dramatically. As awareness of this 
problem has increased, recognition of CFCs’ dual role as both ozone 
depleters and greenhouse gases also has developed. The unusual weather 
patterns of summer 1988 created crisis conditions for many weather-sensitive

•Senior Economist and Staff Economist, respectively. Environmental Defense Fund. An earlier 
version of this paper was presented at the Western Economic Association International 64th 
Annual Conference, Lake Tahoe, Nev., June 21, 1989, in a session organized by Darwin C. Hall, 
California State University, Long Beach. The research in this paper was supported by the Joyce 
Foundation. The authors have benefited from the assistance of Joshua Foster, an intern at the 
University of Massachusetts, Amherst, in preparing this report. However, the authors retain com­
plete responsibility for the report’s contents.
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sectors of the economy. Drought affected much of the Midwest and Great 
Plains regions of the United States, and this severely reduced crop yields. 
The western states were ravaged by forest fires, and this increased the 
drought’s devastation and added to the emissions of carbon dioxide 
(CO2)—the single most important greenhouse gas.

These events, coupled with recent scientific assessments presented at 
Villach, Austria (UNEP, 1988), at Toronto (WMO, 1989), and before the 
Senate Committee on Energy and Natural Resources (U.S. GPO, 1988), have 
prompted policy makers to assess governments’ appropriate response. Ex­
amples of legislative initiatives in 1989 addressing global warming are S. 
2667 introduced by Senator Wirth with several co-sponsors and S. 2666 
introduced by Senators Stafford and Baucus and others. Many observers 
recognize the importance of improving energy efficiency and reducing fossil 
fuel combustion. Ultimate goals for fossil fuel reduction have been set at 
roughly 50 percent so as to stabilize the atmosphere.* However, most policy 
initiatives remain in the planning or research stages.

Some global warming policies would steer society toward different energy 
choices through changes in incentives. Others would accelerate research and 
development so as to avoid future catastrophes. The policy debate currently 
is focused on the best mix of strategies. The policy that this paper discusses 
would begin the long process of slowing greenhouse gas emissions and avert­
ing some of the warming by requiring CO2 offsets for new fossil-fueled 
electricity generation. This would stimulate the development and use of CO2 
reservoirs and low-C02-emitting energy technologies, and it would encour­
age conservation and other measures to reduce CO2 emissions.

II. GREENHOUSE POLICIES
Managing the greenhouse problem is best conceived in stages. The first 

task is to slow the rapid growth of emissions in the atmosphere. For some 
greenhouse gases, such as CFCs, this began in January 1990 when the Mon­
treal Protocol went into effect. For others, such as the CO2 produced from 
fossil fuel combustion, one can expect no reduction in emissions growth 
given the underlying demand for energy. Investments in energy conservation 
have allowed the U.S. economy to grow significantly while keeping total 
energy consumption virtually flat over the 1973-1987 period (Hatsopoulos 
et al., 1988). However, real energy prices also have fallen and have dimin­
ished the discipline of the high prices. The mix of fuels used in energy

1. An impmaiional conference. "The Changing Atmosphere: Implications for Glohal Security.
in Toronto during liinr 10011 Thg consensus was that a 20 percent 

reductio^Tossil fuel combustion wjoiiULbe both desirable and attainable bv tne. 2®5. That
same meeting also addressed the 30 percent goal. In the Environmental Protection Agency's 
(EPA) report to Congress of February 1989 entitled “Policy Options for Stabilizing Global Cli-

tu-F XCn>S',

(EPA) report to congress oi t-enruary ivsv enimea roncy upuona lut CJt t. tmate," the F.PA states that a 50-80 percent reduction in anthropogenic emissions of COz would 1 f ^
he reouired so as to stabilize atmospheric concentrations at current levels. ) ^
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production is another critical determinant of emissions. For example, when 
natural gas is combusted, it emits 26 percent less CO2 than does_BsiduaL 
fuel oil and~43 percent less COi thi^does coal (per Btu) (Department of 
&icrgy Carten Dioxide Analysis Center, 1989). Many conventional energy 
analysts forecast an increasing reliance on coal beyond its current 24 percent 
share of the U.S. energy market (Villagran, 1989).

One way to slow emissions growth and still allow growth in energy pro­
duction is requiring all new CO2 sources to offset their emissions—i.e., new 

^C,' C CO2 sources would have to find compensating CO2 emission reductions else- 
C where. Initially, this approach could be feasible if applied to stationary 

sources, which account for close to 70 percent of total CO2 emissions in the 
United States. Fossil fuel-burning electricity-generating utilities account for 
more than one-half the CO2 emissions of stationary sources, or about 35 per­
cent of total U.S. CO2 emissions (U.S. DOE, 1989).

III. OFFSETS
One could generate offsets in a variety of ways. An offset policy requires 

only that the form of CO2 compensation be certified, permanent, and en­
forceable. For example. (jnvestmentS-AD engrgy_conservati^ would reduce 
energy demand, fossil fuel burning, and emissions. Such offsetting invest­
ments need not be limited to the service region of an individual utility. If 
energy conservation investments are more effective in northern regions, then 
one might exploit these opportunities first.'(Cogeneratiori\frequently improves 
the efficiency of energy use and could help obtain CO2 reductions. Estimates 
of the electricity that cogeneration will produce during the year 2000 range 
from 187 billion to 262 billion kilowatt hours (kWh) (RCG/Hagler Bailly, 
1989). If this cogeneration replaces coal-fired electric utilities with a mix of 
coal- and gas-fired cogeneration units, then approximately 110-154 million 
tons of CO2 reductions are realized. The higher estimate is more likely to 
occur if Congress enacts a flexible emissions trading program for acid rain
control (Dudek et al., 1990). _________ _

One also could make investments in/mass transit optio^ so as to reduce 
mobile sources of CO2, but these options would likely be expensive. A 
cheaper opportunity would be expanding van pooling. One could induce 
appliance or auto manufacturers to improve efficiency by allowing them to 
generate offsets or requiring them to purchase offsets if average efficiency 
fell below a pre-set standard. Scrubbing CO2 emissions from stack gases and 
then disposing the CO2 also would constitute an offset. Afforestation, par­
ticularly of retired agricultural lands, is another possibility. The following 
sub-sections describe and analyze the feasibility of several potential offset 
options. All examples presume an offset ratio of 1-to-l, but one could im­
plement any ratio. In particular, if the effectiveness of an offset option is 
uncertain, then one would desire offsets greater than 1-to-l.



. V^'

I i

32 CONTEMPORARY POLICY ISSUES

A. Biomass Offsets
Of all the greenhouse gases emitted to the atmosphere, only C02 can be 

readily removed. Some have suggested the widespread planting of uees as 
one means of removing CO2 from the atmosphere and storing it'as carbon 
in the biomass of the forest (Dyson, 1976). Scguesteririg.5 gigatons of carbon 
from the atmosphere each year—an ampunt roughly pqual to current annual 
world emissions—would require between liS-billion and l i-7 billion nl 
ni«.w plantfltinn Thrasts rMafland. 1988). Bv comparison, the total land area

th^ TTnitAH QntAc ic ^ 't hillirm arri»<

If one doubled the productivity of existing forests, then the same result 
could be achieved from existing forests through increased uptake of GO2. 
One would have to achieve these increases through genetic improvements, 
management, and fertilization. Existing studies of using trees to control the 
greenhouse'problem demonstrate the lack of technical or physical barriers 
to use large-scale biomass offsets. Expanding forested area would produce 
offsetting reductions of C02- Joint investments would be possible between 
utilities and timber companies or the Forest Service. The Conservation Re­
serve Program (CRP), created by the Food Security Act of 1985, offers an­
other opportunity, particularly since it is under legislative review for 
reauthofization.

i 1. Tfte Conservation Reserve Program
' The CRP is intended to remove highly erodible agricultural land from 

production. Private landowners offer to convert targeted cropland to non-crop 
vegetative uses in exchange for annual government payments for 10 years. 
In addition, the government will subsidize up to 50 percent of the cost of 
establishing approved conservation practices. The program’s goals include 
40-45 million acres of cropland under contract in the reserve by 1990 of 
which one-eighth was to be forested.^ One bill—S. 1521, introduced June 
23, 1987, by Senator Nunn and others—would increase these figures to 55-65 
million acres.

Offsetting new CO2 emissions by increasing afforested CRP land would 
facilitate attaining both the CRP’s conservation objectives and a slowing of 
CO2 emissions growth. In addition, offset expenditures would raise the ef­
fective cost of building new power plants, and' this would make energy ef­
ficiency investments relatively more attractive.

2. Feasibility of Biomass Offsets
Table 1 presents the CO2 emissions resulting from new electric power 

^..-generation expected to come on stream from 1987 to 1996 as well as the

2. Toul acreage contract^ under the CRP increased to 33.9 million acres during the ninth 
signup during summer 1989. the CRP will be under review as Congress moves toward a new 
farm bill in 1990.
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TABLE 1
Planned Coal- and Oil-Fired Electric Generating Capacity Increase Through 1996

Coal-Fired Oil-Fired

Megawatts

1987
1988
1989
1991
1992
1993
1994
1995
1996 
Total

3,513
2,194
1,834
3,961
2,503

750
2,983
1,600
3,405

22,643

COj
(million

tons)

COi
(million

Megawatts tons)

20.2
12.6
10.6
22.2
14.4
4.3

17.2
9.2

19.6
130.2

14
13

130
180
770
538
935

2,580

0.05
0.04

0.4
0.6
2.6
1.0
3.1
8.6

Acres
(millions)

1.4- 3.2 
0.8-2.0 
0.7-1.7
1.5- 3.5 
1.0-2.4 
0.3-0.8 
1.3-3.1 
0.7-1.8
1.5- 3.6 

9.3-22.1

Note: Acreage is for offse : juired for total COj emissions by new oil- and coal-fired
electricity-generating utilities.

Source: Planned electric gene ig capacity incrc are from the North American Electric 
Reliability Council (1987).

acreage of new mixed hardwood forests required for offsets.^ (Planned coal- 
and oil-fired generating stations were taken from the 1987 Reliability As­
sessment published by the North American Electric Reliability Council.**) 
Plants were assumed to operate at capacity rates of 65 percent for new coal 
plants and 49 percent for new oil-fired plants. The CO2 emissions rates used 
were 202 pounds of CO2 per mmBtu for coal and 156 pounds of CO2 per 
mmBtu for oil.^

The authors assessed the feasibility of afforestation by examining the 
literature on uptake rates for different tree species. Estimates of uptake fall 
within a wide range since few studies have attempted to measure the total 
carbon storage potential for different species, soils, and climates. This defi­
ciency results partly from the fact that silviculturalists and forest managers

3. Mixed hardwoods were chosen for these calculations because their average carbon fixation 
rate is close to the average for all species and because their range of carbon fixation rates is also 
represenutive of all species. Variation in acreage reflects variation in both uptake rates of different 
species and cropland soil conditions for different regions of the country.

4. Planned new gas-fired units were not included. They also contribute CO2 emissions, though 
at a lower rate.

5. Estimates were provided by the Department of Energy Carbon Dioxide Information Anal­
ysis Center, Oak Ridge National Laboratory, Oak Ridge, Tenn. The calculations in this paper 
also assume an average utility heat rate of 10,000 Btu per kWh.
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have been interested largely in only stemwood or merchantable timber pro­
duction. However, carbon also is stored ini^t^stemsUnd aj detritu^and 

ciiho^[soil Johnson and Sharpe (1983) estimated ratios of merchantable 
stemwood to total stemwood in detailed plot studies in Virginia: The ratios 
ranged from 2.1 to 5.0 and had a mean value of 2.7. On this basis alone, 
studies inferring carbon fixation rates from typical Forest Service data on 
merchantable biomass would underestimate total fixation substantially. Sup­
porting these estimates is research indicating that up to 25 percent of tree 
biomass is stored in roots and that below-ground storage is inversely related 
to site quality (Keyes and Grier, 1981). Some ecologists have eslimatedlhal 
as much as (two-thTrds) of the carbon stored in terrestrial ecosystems is in 
soils_(Post et al., 1982).

Other studies (Cooper, 1983) have concluded that carbon fixation rates 
also vary by management objective. For example, the usual forest manage­
ment objectives of cutting either to maximize profit or to maximize the 
annual increment of biomass—i.e., maximum sustained yield—produce only 
one-third as much stored carbon as do management regimes maximizing 
storage.

Estimates for carbon fixation rates in the United States were obtained 
from USDA forest service data (Moulton and Richards, 1990). Average car­
bon fixation rates for a 40 year period were provided by species, geographic 
region, and soil type. Average values were calculated for wet and dry crop­
land for all regions of the country. Ranges reflect variation in regions and 
for wet and dry cropland. Acreage estimates in table 1 were derived using a 
range of 6.3 to 15.0 tons per acre per year offset by mixed hardwoods such 
as oak, ash, cherry and maple.

Table 2 presents the acreages of various tree species required to offset the 
emissions of the planned electrical generating stations. Total acreages vary 
from 7.6 million to 42.0 million acres depending on the rate of fixation. 
Because any offset program most likely would employ a range of species in 
different locations, an average estimate of roughly 13.5 million acres for all 
species on cropland is quite reasonable. This figure is 34 percent of the CRP’s 
1990 acreage goal of 40 million acres and is only 23 percent of Senator 
Nunn’s proposed CRP expansion. In addition. President Bush, in his 1990 
State of the Union message, called for a program to increase the nation’s 
tree cover by a billion trees per year for the next 10 years.

3. CRP Offset Program Costs
If one assumes tree planting at $150 per acre and $25 per acre fertilization 

costs, then 13.5 million acres of trees would cost roughly $2.4 billion to 
establish. Rental payments would be $100 per acre per year, or a total of 
about $1.35 billion per year. Under the CRP, the U.S. Department of Agri­
culture (USDA) has contributed on average $50 per acre per year to rental 
payments. The USDA pays up to one-half the cost of establishing the pro-
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TABLE 2
Cropland Variation by Tlree Species

CO2
Trees

(millions of acres)

Yean
(million

tons)
Mixed

Hardwoods
LobloUy

Pine Spruce All Species

1987-1996 138.9 9.3-22.1 10.8-15.7 7.6-10.2 7.6-42.0

Source: Moullon & Richards, U.S.D.A. Foresl Service, 1990.

tective vegetation. As of May 1989, the average USDA cost share for tree 
establishment was $38.20 per acre.

If one assumes a capital cost of $910,000 per megawatt for fossil fuel 
utilities as the Department of Energy (DOE) has estimated, then the total 
cost of the power plants in table 1 is $23.2 billion. Offsetting with reforest­
ation would amount to roughly a 10 percent increase in capital costs. If the 
USDA continued to pick up its average establishment cost share, then a 
utility’s establishment cost would drop to approximately $137 per acre. 
Utilities’ total program establishment costs would be about $1.85 billion, or 
roughly 8.0 percent of capital costs. Annual rental payments would drop to 
$675 million per year, or 0.49 cents per kilowatt hour, if CRP rental payments 
of $50 per acre were continued. (This assumes continuing the CRP beyond 
its current 10-year authorization.)

Some researchers have suggested a fixation rate of 24-32 tons per acre 
per year as an attainable goal for genetic research for some species (Strauss 
and Wright, 1990). As fixation rates improve, acreage requirements and costs 
decline. Table 3 shows the variation in utility costs depending on both tree 
species and cost sharing and assuming average cropland fixation rates for 
each species. Establishment costs would range between $1.15 billion and 
$2.45 billion. On a per-kilowatt-hour basis, total costs would fall by between 
0.36 and 1.1 cents.® Clearly, an offset program would provide substantial 
incentives for private investment in genetically improving the fixation rates 
of trees. The average annual costs per ton of sequestered CO2 range from 
$3.48 to $10.67 depending on the tree type and cost share option (see table 
3). These cost estimates take no account of revenues that could be generated

6. All costs are expressed in 1983 dollars. Establishment costs consist of planting and fertil­
izing and are spread over a 50-year period at an interest rate of 8.5 percent. Rental costs are 
assumed to remain constant at $100 per year (in 1985 dollars). One obtains average annual costs 
per ton by adding toul renul payments to the stream of establishment cost payments (deflated 
by an assumed inflation rate) and then dividing by toUl metric tons of COj sequestered over the 
50-year period.
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TABLE 3
Utility Ccjst Variations by Ttee Species and Program

Trees
Mixed

Hardwoods
LobloUy

Pine Spruce
All Species 

Average

Average Acres (millions) 14.0 12.1 8.4 13.5

Establishment Cost—No 
USDA Cost Share 
(billions) 2.45 2.12 1.47 2.36

Average Cost per kWh 0.0110 0.0096 0.0068 0.0106

Average Annual Cost 
per Ton CO2 10.67 9.30 6.64 10.31

Establishment Cost—USDA
Continues Cost Share 
(billions) 1.92 1.66 1.15 1.85

Average Cost per kWh 0.0057 0.0049 0.0036 0.0056

Average Annual Cost 
per Ton CO2 5.49 4.81 3.48 5.31

Note: Dollar amounts are in 1983 dollars.

from harvesting. Any CO2 losses due to harvesting would have to be com­
pensated. Individual regional economies could benefit from more widespread 
afforestation.

B. Biomass Energy Plantation Offsets
Trees produced in an intensive plantation style of cultivation also could 

serve as biomass energy source. If biomass from energy plantations is used 
instead of fossil fuel for new electricity generation, CO2 emissions are offset. 
In th'j* plantation rotation ■»v^tenrii n'T^^ly planted trefis innester an am'r^nt 
of CO7 equivalent to that emitted by th<* <"rimhii>uion of the-hnrvested trees.

Dramatic increases in productivity of Douglas fir (26 percent) and loblolly 
pine (more than 100 percent) have been documented (Famum et al., 1983). 
However, widespread conversion of existinf^ fnrpgt<»H arpa<;—r^th^r than 
cropland or other unforested land—to biomass plantations could increase the 
net fltuTof carbon to the atmosphere (Cropper and Ewel, 1987). This could 
occur if the older treeiTwhiclTstore relatively large amounts of carbon, are 
harvested for uses that do not replace the burning of fossil fuels but ultimately 
are combusted and release their stored carbon as emissions. From an ecolog­
ical viewpoint, such wh<7le.«mla eonuersinn.s to monoculture could be disas-

1V fi

^ c\f
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trous. Fortunately, current economic evaluations of this energy source tend 
to favor cropland conversion since land preparation costs are dramatically 

. less.
Since the energy crisis of the early 1970s, substantial research has focused 

on evaluating the potential to supply the nation’s energy demand from bio­
mass. Generating electricity through the use of gas^tiirhines-firetlby gasified 
h|r.mag«; has vct to be demonstrated commercially but should costJessjJian 
rnnventional coal-fired electricity generation in developing countne§_aPd^ 
should Iv* rnmpfttitivp in mo.«tt pf thp IlnitfH ^tes. Advancesin coal gas-\ 
ification for use in gas turbines are applicable to biomass. Using cultivated 
biomass as an energy source not only would provide an offset but would 
help reverse deforestation in developing countries (Williams, 1989). An off­
set policy, such as the one outlined in this paper, would provide incentives 
for developing innovative technology such as the gas turbine powered by 
gasified biomass.

Results from the Department of Energy’s research program indicate that 
plantation management could sequester carbon at an average cost of around 
$8.16 per ton of CO2 (Strauss and Wright, 1990). This cost could decrea 
in the near future due to the potential for genetically engineered improveme 
in the carbon fixation rate. These cost figures are for the plantation and , 
operation only. They do not include harvest and transportation costs and a: 
not take into account the value of the biomass as fuel.

C. Energy Conservation Offsets
The use of energy conservation investments to reduce energy demand and 

thus avoid constructing new expensive generating capacity is well known. 
The authors pooled data on program costs of conservation measures in the 
Midwest, Pacific Northwest, and New York State so as to derive a national 
conservation cost curve (Dudek et al., 1990). If one utilizes the most 
cost-effective conservation measures, then a reduction of 138.90 million tons 
of CO2—the amount required annually to offset the planned new utility 
emissions—would cost on average $5.73 per ton. Costs of the conservation 
programs selected range from 0.1 to 1.0 cents per kilowatt hour saved.

These conservation investments also would reduce the underlying demand 
for new generating stations and the demand for offsets. Utility avoided costs 
from conservation measures include the cost of new capacity. In addition, 
one also can consider fuel cost an avoided cost from a social viewpoint. 
When one includes avoided costs, the net costs per ton of emissions prevented 
would be negative. The offset policy should increase demand for energy 
conservation investments. Any offset policy will likely result in a mix of 
options actually selected, and conservation will be one such option.

Over the years, researchers have assembled a wide variety of energy con­
servation investments and their costs. Some energy conservation investments
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combine demand reduction and sequestering. For example, some researchers 
have suggested planting shade trees around homes so as to reduce air con­
ditioning demand. This option has been estimated to cost between $1.35 and 
$6.74 per ton of prevented CO2 (Rosenfeld et al., 1988).

D. Scrubbing and Disposal
Another possibility for offsets would be the more conventional approach 

of treating emissions at the source through scrubbing stack gases. T^e most 
prn^nmicallv promising scrubbing technology consists of an fihgnrptinp 
stripping prnrp<t^ usinf? monoethanolamine (MEA) (Albanese and Steinberg,
1980). -------------- ------------
'^The critical determinant isAhe disposal method] '
Disposal options primarily involve deep ocean discharge in either solid, liq­
uid, or gaseous form. At a 90 percent removal level, one can expect power­
generating costs to double for a modem, coal-fired, 200-megawatt plant. At 
an average electricity cost of 60 mills per kWh, this results in a cost of 
$59.41 per ton of CO2 removed. Clearly, these estimates are beyond those 
for alternative offset options. In addition, no certain method exists for storing 
th<»-Cn-> in the large quantities generated to keep it from re-entering the 
aimosphereTEven ocean disposal has technical and ecological uncertainties 
(Steinberg, 1989).

However, one can expect technological change, induced partly by policies 
such as an offset requirement, as evidenced by new developments in scrub­
bing technology (Chemical Marketing Reporter, 1988).

E. Fuel Switching
Fuel switching could result in reduction of emissions from utilities. On a 

mmBtu basis, the combustion of natural gas results in fewer emissions than 
does the combustion of either coal or residual fuel oil, and the burning of 
residual fuel oil results in fewer emissions than does the burning of coal. 
The cost of switching depends on the relative prices of the fuels and the cost 
of equipment changes.

Switching from residual fuel oil to natural gas could be a cost-effective 
wav toreduce~^issions. The cost of equipment change is not significant in 
most cases anTprices of the two fuels are forecast to remain relatively close 
over the next 15 years. Over the period 1995-2005, based on estimates of 
future prices of natural gas and residual fuel oil (GRI, 1989) and of total 
consumption of oil by utilities (ICF, 1989a), switching from residual fuel oil 
to natural gas by utilities in the 31 eastern states could result in an average 
yearly reduction of 46.3 million tons of CO2 at an average cost of $4.48 per 
ton reduced (Dudek et al., 1990).

giyit/^tiirig frrtm fii»»l nil tn natural gas not only would reduce CO?
emissions but also would reduce sulfur dioxide (SO2) emissions. The sulfur



DUDEK and UBLANC: OFFSETTING NEW COi EMISSIONS

content of oil that utilities bum varies: Resulting emissions are in the range 
of 0.2-2.8 pounds per mmBtu. Natural gas, however, is generally free of 
SO2 emissions. Switching from oil to gas, as described above, also would 
result in an average yearly reduction of 228,900 tons of S02- If the acid rain 
legislation that the Bush administration has proposed is passed, then one can 
expect the value of a permit for one ton of SO2 emissions to be worth more 
than $700 by the year 2000 (ICF, 1989b). Clearly, an offset policy for emis­
sions would reinforce the acid rain legislation by providing incentives for 
switching to cleaner fuels.

IV. CONCLUSIONS
The offset policy that this paper has described generally is applicable to 

all sources of greenhouse gas emissions. Policy measures to slow the con­
tinued accumulation of greenhouse gases currently are available. As table 4 
indicates, these options range in cost from S1.35 to $59.41 per ton of CO2 
removed. For a new 200-megawatt coal-burning electric power plant requir­
ing total offsets, this would add 0.1 -6.0 cents per kWh with a median increase 
of about 0.7 cents per kWh. If one assumes an average cost per kWh of 6 
cents, then the percentage increase in electricity costs ranges from 2 to 100 
percent with a median increase of 12 percent. These cost estimates are cal­
culated as a percent of electricity costs of new generation capacity. When 
offset costs are blended with the cost of total electricity generation by the 
utility requiring the new capacity, they would be substantially lower as a 
percent of a rate increase to customers. These cost estimates do not account 
for the value—often substantial—of other benefits deriving from the offset 
policies. These include the harvesting of trees for commercial uses, the use 
of biomass for fuel, avoided costs from conservation, and SO2 reduction from 
fuel switching.

Emissions from planned fossil fuel-burning power plants have been used 
asan example to demonstrate the offset policy. However, one could include 

Cniobite well Auto manufacturers voluntarily could improve fleet
fuel efficiency beyond the regulatory requirement. One could translate these 
fuel efficiency improvements into present-value terms through the use of 
actuarial methods and then sell them as offsets. ______im­
provements would provide a similar opportunity.

The final question; What do these offsets achieve? The cumulative outputs 
of the proposed new plants would account for less than 3 percent of total 
U.S. emissions. Because the problem is the growth rate of emissions, one 
must begin to chip away at the problem as opportunities arise—particularly 
when one can combine several public policy objectives. A single, cheap 
technical solution to the greenhouse problem does not likely exist. Rather, 
progress probably will come one small step at a time. Some of these small 
steps can be marginal policy changes but, when summed, can have a potent 
effect in reducing greenhouse gas emissions. These estimates seem small but

i\.
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TABLE4
Costs of CO2 Offset Options

Option Cost per Ton CO2

Trees With CRP Contribution
Ti-ees Without CRP Contribution
Biomass PlanUtion
CO2 Scrubbing and Disposal

Shade Trees
Conservation

Fuel Switching (oil to gas)

$3.48-$5.49
$6.64-$10.67

$8.16
$59.41

Sl.35-S6.74
$5.73
$4.48

are based only on the direct offsets and not on any additional conservation 
that the increased energy production costs induce. The policy would produce 
incentives to reduce emissions requiring offsets, to develop and deploy less 
intensive energy technologies, and to exploit carbon sinks. Further, retiring 
agricultural lands also would generate greenhouse gas emission savings from 
foregone agricultural operations if one elects the CRP option.

Linking an offset program with the CRP also answers the thorny question 
of the CRP’s fate after the 10-year contracts expire. The history with similar 
land retirement programs indicates a general failure to follow through. Pre­
vious efforts aimed at creating a soil bank proved to be temporary as con­
gressional support waned. An offset policy could provide permanence to the 
CRP and could secure lasting environmental benefits by providing a stream 
of income beyond the 10-year life of the program for forested acreage. And 
finally, offsets would stimulate the search for new and cheaper ways to 
eliminate emissions—a pressing national priority.
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Mr. William K. Reilly 
.Administrator
U. S. Environmental Protection Agency 
1200 West Tower A-lOO 
401 M Street SW 
Washington, D.C. 20460

Dear Mr. Reilly;

As we near the end of almost two years of hard work on 
the acid rain title of the Clean Air Act, I am writing to 
express my personal pleasure in working with you. Without 
your support and continued attention to the substance as 
well as the process, the critical policy innovations 
embedded in the Act would have been lost. It is truly a 
delight to find a constituency for efficiency.

I am sure that your agenda has already been filled to 
overflowing with other issues. However, I would like to 
point to the incredible opportunities that this Act contains 
for greenhouse gas sensitive investments, a fact that the 
Administration itself has used to advantage. What is 
missing is the nudge to make those investments happen. I am 
attaching a copy of what was probably the last piece of 
legislation introduced in the 1Q1"’~ Congress. _ It has been introduced by (Re^esentatives Cooppp -.vn^ two friends 
of market-based approaches. The Bill would require new 
sources to acquire CO? offsets and create the administrative 
machinery to certify CO? offset credits.

The Bill would capitalize on the strengths of the 
acid rain provisions in the Clean Air Act and begin to lav 
the foundation for the comprehensive greenhouse gas trading 
program that we will need in the future. It will also 
generate incentives for new technologies to be developed and 
deployed.

I hope that you will make some time available in your 
busy schedule to review this proposal. As always. I would 
be pleased to discuss any aspect of this proposal with you 
or your staff.

Sincerely.

V'.
Daniei J. Dudek j 
Senior Economist

•■'O'. Kc.- v.; ''lie'



agencies from litigation. A DOD source suggests that federal agencies be sued

more public input in remedy seiection, which may iead to greater pubirc acceptance of the eventual 

remedy, thereby preventing litigation later.cQy, uiereDy picvcuuij^ uu^ttuwii
Dropping NEPA would be a vote of confidence for EPA, becau^ EPA has prim^ 

for CERO-A while CEQ oversees NEPA. an environmentalist argues. This source ^ests iMt l^A tak 

crucial decisions out of the hands of the regulators" at EPA and turns
involved agencies Another environmentalist suggests the dispute over NEPA may be UtUe more than a 
power play between agencies, with EPA trying to main^i^ontrol over
to take some authority under NEPA. But EPA. CEQ and DOD sources aU say die I^A/CERCLA debate will 
not engender any shift in auihonty. and none of their agencies are looking at the debate as a PO^er 
struggle. These sources say the batUe is simply a philosophical debate between agencies trying to craft the 

most efficient method of environmental protection.

/most cost-effective greenhouse plan must target worst gases, new study say^
^ Certain greenhouse gases are far more potent than carbon dioxide in terms of global ,^^8

rxHcnual a EPA-prepared analysis finds, and the U.S. must consider this in determining the most 
^st-effecuve approach for tackling the problem. Many foUowing the global
associated carbon dioxide as the most harmful of the greenhouse gases, because it is *e most^rv^ive 
But in fact other gases possess more heating potential - such as methane, which is 21 umes stronger than
C02 - and must be reckoned with accordingly, the new study says. r, nrcnarcd

The EPA analysis. The cost of reducing greenhouse gas emissions in the United Stater, was prepare
by Alex Cnsiofaro. director of EPA’s air & energy policy division in the Office of Policy. ^^*^8 *
Evaluation for a Dec. 4-5 conference. The conference. Global climate change: the economic costs of

a!^ o^ptatian, organized by the Center for Environmental Information. Inc., was parUy funded

by EPA.
Existing federal programs may be adequate to limit greenhouse gas emissions in the U.S to today’s 

level on a per capita basis for the next 10-20 years. Cristofaro concludes; "This is because current 
Bovemmeni energy and environmental policies are sufficient to keep total greenhouse gas emissions 
(expressed as carten equivalents) below 1987 levels in the year 2000. In 2010 to^ emissions are proj^ted 
to b^ only 4% above current levels m one scenario and essenUaUy the same as 1990 levels m ano^e .
But he notes. C02 is projected to grow, so "if the goal is stabilizauon of the absolute level of C02,

“ng u.s. gas —. ^ ^
the U.S. chooses to do this will be cnucal from a cost-benefits standpoinu For 
out that NOx emissions trap 40 limes more heal than C02, so that control costs of S400/ton for NOx 
would be as cost-effective in reducing warming as C02 controls that cost $ 10/ton. More importanUy, NOx 
controls would offer other environmental benefits. "NOx deposition has been idenufied as an important 
contributor to nitrogen loadings in water bodies and NOx plays a role in the formauon of tropospheric 
ozone visibility impairment and acid deposition. These benefits should be taken into account in analyzing
ihe economic efficiency of reducing GHGs." the analysis says.

Since methane is a significant greenhouse gas. 21 times more potent than C02. control opportuniues
should not be overlooked, the analysis says. Cristofaro notes that animal waste is a large source of 
methane, but pomis out that promising technologies currenUy exist for methane recovery which cou d to* 
reduce emissions by almost 50% and generate electricity at a cost of five to reven cents per lalowatt hour.
With regard to methane. Cristofaro emphasizes, "... the lack of data on methane control could he 
recufied in the near future. The Clean Air Act Amendments of 1990 require EPA to issue a report to 
Congress on methane emission inventories and control costs."

Opportunities for NOx reductions remain as well. Cristofaro suggests low NOx burner controls could be 
broadened to cover exisung indusinal boilers and small electric uUlity boilers Carto 'f
eight umes suonger than C02, will be limned under the new Clean Air Act. but the extent of CO controls
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of hazardous waste in the next 10 years. But the report finds that because states are not in the busing 
of hazardous waste treatment and disposal - a task left largely to the private sector - it is difficult, if 
not impossible, to predict trends in capacity for the next 20 years. To relieve the uncertainty, the report 
recommends that Congress refine the law to more clearly spell requirements for waste reduction, the siting 
of facilities and disputes among states which have waste management capacity versus those that don’t 

The CEM report will also recommend that EPA provide additional guidance to states for the 
preparation of hazardous waste projections and that data collection and planning methods among the states 
be standardized. The report will suggest that Congress rethink whether threatening to revoke Superfund 
monies from non-complying states is a constructive provision, and that Congress consider the state and 
federal role in providing waste management services since that is currently chiefly a private sector 
function.

Battle with White House looms
EPA STAFF SPAR OVER WHETHER ENVIRONMENTAL STUDIES BLOCK FEDERAL CLEANUPS

In what is proving to be a major policy debate, EPA is struggling internally and with the White House 
over whether certain environmental assessments improve or interfere with cleanups at contaminated federal 
facilities, agency sources say. Administration sources say resolving the issue could determine how much 
input the public has in choosing a cleanup or asking courts to review remedies selected at government- 
owned Superfund sites.

The debate centers around whether conducting the preliminary study required under Superfund - the 
remedial invesugation/feasibility study (Rl/FS) - satisfies legal requirements that federal agencies conduct 
an environmental impact statement (EIS) to weigh environmental consequences of various possible 
actions. The Justice Dept says it does, and EPA is apparently attempting to draft a policy concurring with 
DOJ. The White House Council on Environmental Quality, which oversees the EIS process under the 
Nauonal Environmental Policy Act (NEPA), argues the EIS is a legal requirement for all cleanups, and that 
it tends to provide better environmental protection than just an RI/FS. EPA is split on the issue: some 
staff agree with CEQ, but agency officials are leaning towards a policy decision limiting NEPA 
requu-ements because they say it adds an unnecessary burden that will slow cleanups.

Administration sources say they have sought a resolution of the debate for over two years, but that 
federal agencies currenUy have half a dozen diffenng policy statements on the issue. Environmentalists and 
congressional staff say the debate may be motivated by a turf battle between agencies, but sources in 
several federal agencies dismiss that view as overly cynical. Nevertheless, these sources acknowledge that 
the issue has provoked a heated interagency debate which may have no easy resolution.

NEPA requires federal agencies to submit an EIS for all major proposed actions. EPA is generally 
exempted from the EIS process on the grounds that, since the agency’s primary role is environmental 
protection, its actions necessarily contain the "functional equivalent" of an EIS. Administration sources 
suggest EPA and DOJ are seeking to have other federal agencies’ cleanup acuons under the Comprehensive 
Environmental Response, Compensation & Liability Act (CERCLA) exempted from NEPA as well, but EPA 
sources acknowledge the agency is deeply divided over the issue. CEQ, which has primary authority for 
NEPA, opposes the exemption, apparently on the grounds that a NEPA EIS provides a broader range of 
federal and public input into cleanup decisions. Administration sources say the Defense Dept, has no single 
policy, but the Navy, Army and Air Force have individual plans for fulfilling environmental requirements at 
Supcrfund sites. An Energy Dept, laboratory released a report in July 1990 spelling out how the two sets 
of requirements could be sausfied simultaneously. EPA staff say they hope to meet Dec. 10 to draft an 
agency position which they will submit to CEQ for negotiating a single federal policy.

EPA will most likely come out in favor of reducing NEPA requirements, if not abandoning them 
altogether, agency sources say. EPA staff say the agency seems to have narrowed its choices to two 
options; 1. NEPA does not apply where a CERCLA RI/FS is performed; or 2. a CERCLA RI/FS can be 
slightly extended to fulfill the requirements of a NEPA EIS as well. Agency staff say their primary 
concern is that compleung an EIS in addition to an Rl/FS simply adds more paperwork and takes more 
lime and money without reaping any exu^a environmental benefit. "If NEPA applies, it could slow the 
process" of remedy selccuon, one agency source argues. In addition, EPA staff say if NEPA does apply, 
environmentalists and ciuzen groups may block progress through legal action which is prohibited under 
CERCLA. CERCLA allows no legal action until after a remedy has been implemented, while NEPA has no 
such liming requirements. One EPA source worries that this technicality will allow citizens to initiate legal 
action earlier in the process, further slowing cleanups.

But other Administrauon sources argue just the opposite: that complying with NEPA protects federal
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could also be extended, geographically and temporaUy. since cunenUy they are only required in severe 
nonattainment areas and in the winter months. Cristofaro also says the fuel oxygenate requirements m the
new bill could be bumped up to further reduce CO.

Following is a chart from the study which indicates how ongomg programs wiU affect carbon

emissions.
Tabl« 3

Bffact of Rocontly Announced Governaent 
Prograa on Carbon Ealsslon* 

(Raductlona In Tonnes of Carbon)

mrTTOM/VROQRXlU 2010

DOB xpplluio* Btandards
(Rafriqarators, Haahara,
Dryara, Dlahwaahars)

4.4 4.9

DOB Bfflolanar laltiativaa 27.8 55.7

Fadaral Buildlnq Llqhtinq 1.4 2.8

Comaarclal Bulldlnqa Liqhtlnq 2.3 3.0

ProBOta Stata LCUP 9.0 18.0

Stata Adoption of Intarla 
Buildlnq Standarda

8.2 16.4

Energy Analyala and
Dlaqnotlc Centara

6.0 12.0

HUD Adoption of tX3E
Buildlnq Standarda

0.8 1.6

DOB Ranavabla Inltlatlvaa 4.1 4.1

Expanded Hydro Power 3.5 3.5

Photovoltaic Technology 0.3 0.5

Clean Air Aet

Acid Rain 16.4 19.1

Tranaportatlon Blofuala 0.8 1.6

33.3 82.6

BUSH SCIENCE ADVISOR BLOCKS ERA STUDY LINKING EMF TO CANCER ... begins page one
leukemia (Inside EPA. July 6, pi). Agency officials ai that time denied they were downplaying risks, 
arguing instead that EPA's guidelines for listing carcinogens require specific evidence that is not yet 
available for EMF. That earlier report was updated and prepared for a Nov. 27 release, but dunng last 
week’s briefing on the new draft Bromley "had reservations about the quality of the science" and the 
wording of the report, according to one agency source.

This is the Frst time the agency has been directly told not to release a report, according to one 
agency source, who adds that wc'rc very upset about it here." The action "is very significant, the source 
says. Another agenev source, however, defends Bromley’s action, commenting that there is "less than meets 
the eye" m his mtervenuon. Bromley was merely concerned that much of the report discusses "causaUon"' 
when it should use the weaker term correlation" to desenbe evidence that electricity is linked to cancer.
He was also concerned that the report is "so sensationally written that it might cause needless concern" 
among the public, the source adds. One agency source refused to discuss the matter, saying only that "our 
document has been postponed" and that "all levels of the agency are involved" in trying to resolve the 

issue.
EPA with Bromlev’s concurrence, still plans to send the repon to its Science Advisory Board for 

review, at’which point I't becomes available to the public, explain sources. One agency source says Bromley 
must not be aware of the fact that the report will be made public once SAB receives it, because he agreed 
the advisory group should conduct its review simultaneously with a White House review. If the public
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cannot have the report, neither can the SAB, this source says. But Bromley wants the advisory group to 
refrain fr..n reaching final conclusions until a White House science group completes its own study of the

report, this source adds.
The While House review group -- the committee for interagency radiation research & po y 

coordinauon (CIRRPC) - has been formed under Bromley’s Office of Science & Technology o icy to 
summanze and evaluate the EPA report. Reviewers-for the group, to be selected from ten different 
disciplines, cannot have had any previous experience with the agency’s EMF^ta so they can ^^ a 
decision from a fresh view" after reviewing the literature, says one source. CIRRPC will try to complete 
its report bv June, a schedule that is admittedly "ambitious,'’ says this source.

EPA assistant administrator for Research & Development, Erich Breiihauer, was scheduled to meet with 
Bromley Nov 30 to discuss the issue. But Bromley accompanied President Bush on his trip to South 
Amenca and was thus unavailable for the meeting. Another meeting will probably be scheduled next week,

an agency source says. '

Gearing up for RCRA
EPA STAFF SET SIGHTS ON RESOLVING THORNY ISSUE OF SOLID WASTE DEFINITION

EPA staff this week hope to get closer to resolving the long-standing controversy over whether toxic 
matenal destined for reuse in the production process should be regulated as hazardous. The issue, which 
centers on the definition of solid waste and recycling, was the focus of a major rrieeung the agency 
sponsored among diverse interests and will be one of the central questions to be dealt with in Resource 
Conservation & Recovery Act reauthonzation. Industry groups generally have argued that regulaung solid 
waste destined for reuse will discourage recycling, while environmentalists have contended that, if 
unreeulated, certain recycling practices could seriously endanger surrounding areas and populations. The 
confusion over the definition of solid waste has led to the proliferation of so-called "sham recycling 
facilities where operations profess to recycle in order to escape stringent hazardous waste regulations.

.As pan of its effort to gear up for the RCRA debate, EPA’s office of solid waste is hosting ^ diverge 
gathenne m Richmond. VA Dec. 5-7 to fiesh out the thorny dilemma posed by the defimuon of sobd waste 
waste and how it relates to recycling (Inside EP_A, Nov. 30. p3). Several of the participants have prepared 
papers on the topic, outlining their views. EPA staff say they are hopeful the group can make progress 
torard resolving the definition problem, which has resulted in a battle royale between industry groups and 

environmentalists for the past several years.
Following are excerpts from some of the participants’ papers. r- .
.-American Petroleum Institute. .API notes that in order to be a solid waste, a matenal must first be 

discarded But. conunucs API, The confusion anses by labelling any and all . . . recycled matenals as 
'discarded matenals.’ therebv lumping recycled matenals into the same category as matenals that are 
mi^ntinn.^llv thrown uwav. it would appear that this approach presumes that all recycled matenals are 
useless, which is of course not the case. Of greater concern, however, is the negative impact this current 
regulatory approach has on the recycling of secondary matenals. . . secondary matenals containing 
recoverable components or those m need of minimal reclamation pnor to reuse, should not ipso facto be 
labelled a 'waste ' particular!v where there is no intention to discard pnor to reclamation or reu.se.
Rccvcling of secondary matenals should be encouraged as part of the hazardous waste management
solution, rather than be regulated as part of the problem." ,

Interior Dept.’s Bureau of Mines. "Congress intended that RCRA provide at least some level ot 
encouragement for rccvcling, a point not ncccssanly recognized in the implementing regulauons. There are 
hazardous wastes that can be effectively and safely processed by pnmary and secondary metals and 
minerals producers and at the same time reduce the need for raw matenals. If these facilities were 
required lo come under the draconian RCRA permitting process to continue such activities, most would
terminate such actiMues. Is this really in the national interest"

Chemical Manufacturers Assn. EPA must take a fresh look at what constitutes legitimate recycling, 
reclamation and material reuse to assure new regulations encourage legitimate activities. Such activities 
should include all forms of recvcle (sic) in which a matenal is returned to a manufactunng process so long 
as the material is not accumulated speculatively and use of the product does not constitute disposal.

Natural Resources Defense Council. The types of material collected for recycling clearly pose a hazard
Thev include solvents, paints, waste oil, inks, precious metal sludges, lead batteries, steel mill dust, 

acids Clearly, then, a regulatory exemption for recycling cannot be justified on the basis of a benign 
nature to the materials handled during the recycling process. Nor can an exemption for recycling be 
justified on the basis of the management of these toxic matenals dunng recycling. The worst ot recycling 
operations commonly entail storage ot materials in unlined pits . . .
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certification that the facility’s discharge has been tested for illegal "non-stormwater discharges."
Tacillaes must describe management controls "appropriate for the facility" and implement such 

controls. In addition to an implementation schedule, facility controls must include a "pollution prevention 
committee"; a risk ideniification and assessment/material inventory; preventive maintenance; good 
housekeeping; spill prevention and response procedures; stormwater management; sediment and erosion 
prevention; employee training; visual inspections; and recordkeeping and internal reporting procedures. For 
"facilities subject to SARA [Superfund Amendments & Reauthorization Act] title in, section 313 [reporting] 
requirements," special requirements will apply. For instance, at a minimum, where section 313 chemicals are 
"stored, processed or otherwise handled," a facility must provide "containment, drainage control and/or 
diversionary structures," unless impracticable. If impracticable, a "strong spill and contingency plan" and 
other requirements must be met. Other special requirements are described for construction activities.

Besides describing the pollution prevention plans and management controls required under the general 
permit, the proposal lays out monitoring and reporting requirements for different industry sectors. It also 
discusses the whole effluent toxicity testing requirements and lists a host of "standard permit conditions" 
that appear in EPA’s permit regulations. For instance, permittees "shall comply with effluent standards or 
prohibitions established under section 307(a)" of the Clean Water Act, will face up to $25,000/day penalties 
for violations, and must meet other conditions applicable to EPA permits overall.

) MAJOR PAPER RECYCLER PROPOSES MODEL BILL TO CREDIT RECYCLING PRACTICES^
^— One of the nation’s largest wholesalers of recycled paper will this week propose model legislation that

would offer rebates to recyclers and place a waste disposal fee on mills that produce paper directly from 
u^ees. The proposed legislation comes at a time when Congress is preparing to reauthorize the nation’s 
solid waste law, which is likely to contain some sort of fee on the use of "virgin" or first-time raw 
materials use. Last year, a House subcommittee proposed a Resource Conservation & Recovery Act bill that 
included measures for creaung market-place incentives to encourage the use of post-consumer waste. 
Congressional sources say this is likely to be taken up in next year’s RCRA reauthorization package.

Conservau-ee Paper Company, based in San Francisco, CA, at presstime was slated to unveil its model 
plan, called Agenda for the '90s, at a Dec. 6 press briefing. The company earlier this year gained attention 
by cnticizing EPA for labelling paper "recycled" even if it had never been used by consumers, and for 
planning to call paper made from sawdust "recycled" (Inside EPA. July 13, p5). Conservatree says that 
Congress must pass RCRA amendments to stimulate recycling. In a draft statement, company president 
Alan Davis says: "If EPA had done its job over the past 15 years, none of these strong actions would be 
necessary. But the situation today is urgent: unless market demand increases immediately, no new mills will 
be built with the capacity to divert waste paper from landfills." EPA sources discard the charge that the 
agency has done nothing and say that they are actively involved in exploring options to encourage 
recycling. "Everyone is looking at how much we can recycle" in each different EPA program office, an 
agency source says.

The legislation would be revenue neutral, so that the fees collected on the use of virgin paper would 
go towards paying for recycling incentives. The model bill would impose a disposal fee on sales for those 
who manufacture virgin papier, beginning wiih 1% of sales in 1992-95, 2% of sales in 1996-99, and on 3% of 
sales in the year 2(XX) and after.

Conservatree estimates that their project will save as many as 462-million trees; the energy equivalent 
to heating 13.8-million homes; 190.3-billion gallons of water; and $1.8-billion in taxpayers’ savings. 
Addiuonally, the company estimates the project would reduce air pxillution by 1.6-billion pounds and solid 
waste by 81.6-billion cubic yards.

DEMOCRATS’ REJECT BID TO HOLD ENERGY & COMMERCE MEMBERS SOLELY TO COMMITTEE
A House Democratic leadership group this week unanimously rejected a plan that would have forced 

any future members of the House Energy & Commerce Committee to forego membership on other 
congressional committees, surprising congressional staff who thought the propiosal was uncontroversial. The 
move to make Energy & Commerce an "exclusive committee," meaning members cannot serve on any other 
committee, was reportedly initiated by House Speaker Thomas Foley (D-WA), whom sources said would have 
gained power from the arrangement. With members unable to hold seats outside Energy & Commerce, more 
seats on other committees would be available and Foley could help members gain those seats, thereby 
accruing a certain amount of additional power, explains one congressional aide. But the initiative was 
soundly defeated bv members of the Democratic Caucus, who met Dec. 3 to vote on that and numerous
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rules within the next six months creating a petition process for adding or removing pollutants from the 
list, but Farmer insists that the burden of proof has shifted from EPA to industries, which he views as "a 
major step in the right direction . . . now it’s just a question of moving forward."

By the same token. Farmer suggests that air toxics rules in general are written so that delays will not 
interfere with environmental protection. This makes it far more likely that industry will be more 
cooperative with the agency. Farmer says. For example. Farmer says that EPA has specific deadlines for 
setting maximum achievable control technology on various source categories. These rules essentially take 
effect once the deadline passes whether the rulemaking process is finished or not. In this manner, 
industry has nothing to gain by delaying promulgation, and instead has incentive to get involved early 
through comments and negotiations. "They can’t play games with us---- it’s in their interest to get in and
be cooperative," Farmer says. -

Overall, Farmer believes "EPA came out really well ... we got 80% of what we went in asking for" m 
the Administration bill. "We’re content and we’ve got a full plate . . . now there is just so much work to 
be done."

EPA DRAFT REG DETAILS FIRST-TIME TOXICS CONTROL FOR STORMWATER DISCHARGES
A new EPA proposal will for the first time spell out specific requirements for certain industrial 

stormwater discharges, including requirements that they meet regulatory limits for toxic pollutants. The 
requirements - applicable to industrial facilities that must report toxic releases under Superfund -- will 
include regulatory limits for complex mixtures of toxic chemicals called "whole effluent toxicity," according 
to an EPA draft general permit for indusuies. The requirements for meeting "whole effluent toxicity" limits 
are likely to be especially controversial because such tests have been body disputed by the regulated 
community. Publicly owned treatment works, for instance, have strongly opposed EPA’s policy which states 
that failure of a single "toxicity" test constitutes a violation, arguing that the test results are too variable 
and uncertaui for suict enforcement (Inside EPA, Sept. 7, pll).

EPA on Oct. 31 issued its final rule describing who must apply for a stormwater discharge permit 
(Inside EPA. Nov. 9, p3; Nov. 2. pi), but did not specify what requirements the agency will impose on 
permit applicants. The follow-up implementation rule, scheduled to begin Office of Management & Budget 
review this week, details EPA’s proposed requirements for various types of industrial activities that 
discharge the pollution. Stormwater, which is polluted rainwater collected and discharged through pipes, is 
considered a significant remaining source of water impairment. The problem is more complex than in 
typical permit programs which tackle predictable, steadily discharged effluent from faciliues and other 
"point sources." Stormwater involves dispersed "non-point source" pollution that is collected and funneled 
through pipes, which now must be permitted and in many instances wiU be required to meet numerical 
regulatory' limits.

Although stomwater pipes will for the first time require permits nationwide, EPA will rely 
predominantly on enforceable stormwater management plans to achieve the regulatory limits and other 
goals. Dischargers will be required to develop and implement the plans, subject to enforcement actions 
under the Clean Water Act. But only in very rare instances is costly treatment of the stormwater likely to 
be required, depending on specific site conditions. Over 1(X),000 facilities will be affected by the new 
requirements, along with 173 cities and 47 counties with their own permit requirements. To make the 
program for industrial permits manageable, EPA has developed a "general permit" indicating conditions and 
requirements all facilities under the permit must meet. That draft permit, obtained by Inside EPA, is the 
core of EPA’s strategy for controlling indusuial stormwater pollution, though some faciliues will be 
covered by individual permits or "alternative" general permits.

"A stormwater pollution prevention plan shall be developed by each facility covered by this permit,"
according to EPA’s draft. The plans must 'oe prepared "in accordance with good engineering practices."
They shall be completed within 180 days of the permit’s effective date and must "describe and ensure the 
implcmcntauon of pracuces' that will reduce pollutants in stormwater. Compliance with the plan is 
required within 365 days of the permit’s effective date. EPA’s regional offices that will review plans may 
reject them as inadequate.

At a minimum, plans must include a description of "potential sources" of stormwater pollution, such as 
illegal connections that are used to dispose of pollution into stormwater systems and loading or unloading 
of materials that could cause contamination. To help develop an accurate description of potential sources, 
plans must include "at a minimum" such things as a site map showing each drainage discharge structure 
and other related site suuctures; a description of fuels, raw materials and other potential pollutant 
sources stored on the site now or in the past; a description of current conffols for stormwater; and a
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1 Emissions Trading Concept
This paper will develop both an argument for the use of greenhouse gas 

permit trading as well as a startegy for its implementation. The argument 
for permit trading is based upon the assets of the policy itself and not 
upon a comparison with other policy instruments. For a comparison of mar­
ketable permits with alternative instruments see Dudck (1987). The focus 
in this paper is on Implementation. As such, marketable permits for 
greenhouse gases can be seen as a natural outcome of the evolution of 
market-based environmental policy experiences in the U.S. The transition 
from emissions trading in nonattainment areas to national SOa trading 
through lead rights trading among refiners and transferable production 
permits for CFCs is very clear. The transition to-greenhouse gas trading 
is from SO?., to international SOa exchanges between the U.S. and Canada, 
to COa monitoring and reporting, to COa sensitive investments induced by a 
new source COa offset requirement.

2 Short History of Emissions Trading
Emissions trading is actually a generic term for a collection of flex­

ible air pollution policies created to overcome the conflicts produced by 
the failure to meet air quality goals in urban areas in the late 70'a.
The EPA's final emissions trading policy includes provisions for bubbling, 
offsetting, and netting. Tietenberg (1985) provides an excellent overview 
of the development of these policy reforms for the managenent of air emis­
sions.. Over time, these basic concepts have been applied to a wider num­
ber of pollutants and circumstances. Emissions trading is ideally suited 
for the management of transboundary pollutants such as acid rain.

The concept of emissions trading is based on the premise that pollu­
tion reductions can be accelerated if polluters are allowed to optimize 
pollution control investments. The evidence from the experience with 
trading clearly shows significant cost savings for emitters (Dudek and 
Palmisano, 1988). The envirorunental account has been more hotly disputed 
however. Both Hahn and Hester (1986) and Llroff (1986) in their reviews 
of the performance of netting and bubbling respectively observed no sig­
nificant deterioration in air quality.

The system operates quite simply. Polluters are assigned a baseline 
for each emissions source which establishes the Initial conditions from 
which reductions can be assessed. Baselines are established by regulation 
by the appropriate air quality management authority. The polluter must 
meet the minimum standards in force for each pollutant at each source. 
However, these regulatory obligations can be met by overcontrolling at 
another emissions point and transferring the overcontrol. The flexibility 
provided by the ability to transfer overcontrol is the heart of emissions 
trading. It encourages firms to search for cost-effective reductions.
When coupled with the prospect of trade outside the firm (for offsets or 
in the case of the acid rain trading proposal), the incentive of revenues 
for emissions reductions is added. Institutional innovations such as 
emission reduction banking and recordation functions reduce the transac­
tions costs of extra-firm transactions.

It is important to point out that a tradeable permit system is a sup­
plement to a regulatory program that establishes overall limits on emis­
sions of COa or, as a surrogate, limits on combustion of fossil fuel or 
deforestation. The trading system Is designed to introduce flexibility in 
economic decisionmaking by allowing regulated sources to increase emis­
sions above regulatory limits through the purchase of emission credits or 
to acquire income from the sale of such credits when they emit regulated, 
pollutants below prescribed limits while encouraging investment in pollu­
tion reductions beyond minimum requirements. This Is the essence of "har­
nessing the power of the market".
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Before describing a trading program at either a national or interna­
tional .level , the regulatory framework must be described. Initially, as a 
simplifying assumption, consider only one greenhouse ^as - carbon dioxide. 
If, through an international convention or even a series of bilateral con­
ventions, nations want to achieve controls on emissions of COa one 
approach, based on the Montreal Protocol experience, would be for those 
countries to establish goals and then allocate the total loadings autho­
rized by the goals among the cooperating nations. These goals and alloca­
tion system must take into account environmental objectives, economic 
efficiency needs and international equity concerns.

For an international agreement to achieve limits on global CO2 emis­
sions, it roust establish overall emission and/or fossil fuel use reduction 
goals,_reduction schedules or formulae, allocation formulae, monitoring, 
reporting and enforcement provisions and mechanisms for financing and 
technology transfer. Such an agreement must do all of .these things 
Vhfther or not it provide,4 mpchanifim for rr-iding of CO1 emission or
energy efficiency credits among sources in different nation states.

3 Application to C02
The primary advantages of using marketable permits were distilled 

recently,in the process of the IPCC discussions concerning response poli­
cies. Those identified included: 

flexibility
direct control o£ emission levels 
efficiency in pollution control
mechanism for trading among different greenhouse gases 
incentives for development of non- or low polluting technologies. 

(Working paper by Bertram et al. For IPCC/WG3-II/Doc 3)

In addition, permits would decentralized pollution control decision-making 
commensurate with the numbers of sources involved. An international CO2 
(or greenhouse gas) trading program also can accommodate a variety of sep­
arate national implementation strategies and policies. No nation would be 
compelled to achieve its control obligations through trading. Lastly, by 
linking sources and sinks in one comprehensive strategy, an explicit mech­
anism of self-interest is established between along the often divisve 
North and South axis.

3.1 Sink Stimulus

COa trading is likely to produce the same proliferation in supply 
options as generated in the deregulation of the financial services indus­
try, The huge variety of precisely tailored investment vehicles available 
in the current market are likely to be mirrored in the C02 (or greenhouse 
gas) permit markets. After all, a CO2 trading program would create a new 
form of environmental currency. One direct effect would be the stimulus 
to develop cinko no t.’oll aa oourcc rcductiono.

Since tropical forests are a major sink for carbon and their burning 
or destruction at current rates constitutes some 15% of global CO? load­
ings, tlis question is how an intcrnaticnnl agreement can promote the 
retardation of the destruction or the re-establishment of any forests and 
whether a trading program can facilitate attainment of those goals.
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The destruction and burning of tropical forests in countries such as 
Brazil and Indonesia contribute a significant fraction of their CO2 bud­
gets. Thus, if such countries allocated their CO? emissions targets.pro* 
portionately to the forest sector and fossil fuel sectors, Indonesia would 
nave to take steps to prevent any^increase in the destruction of its 
forests; Brazil would have to implement a program to decrease the rate of 
loss of its forests by 2% per year.

If tropical forest acres can be converted into CO2 and energy effi­
ciency equivalents, countries like Brazil and Indonesia might find It 
economically attractive, as well as environmentally sound, to retard the 
destruction of their forests even faster or to implement restoration pro­
grams where, in the process, they can earn CO2 credits which their own 
industry could use or which they could sell to foreign firms or 
governments. Those countries in turn could use the revenues from the sale 
of such credits to finance programs to retard forest loss. A trading 
program authorized under an international convention/protocol could there­
fore provide such countries with substantial economic incentives to pro­
tect their forests over and above the regulatory mandates of such a 
convention.

While a convention should encourage the creation and protection of 
carbon sinks, such as forests, defining quantitatively the magnitude, size 
and rates of loss of those sinks is an enormous undertaking. Satellite 
monitoring is a critical tool. But this effort must be made whether or 
not international trading of credits involving sinks is authorized so long 
as C02 emissions from destruction or creation of such sinks is incorpo­
rated into a convention.

One of the primary advantages of greenhouse gas trading is the fact 
that it is quantity denominated. Everyone can readily determine what is 
required and what has been accomplished. The program is denominated in , 
environmental terms. There are no conflicts over revenue and its distri­
bution internationally. It is completely consistent with any underlying 
national implemenratlnn policy. It is voluntary, no one is compelled to 
trade. Depending upon the initial distribution of CO? permits (reduction 
responsibilities), it also contains an explicit mechanism for North-South 
flows of funds. Tropical forests in less developed nations would be 
linked to fossil fuel combustion in developed nations.

4 Alternative Designs
There are a variety of alternative greenhouse gas trading program 

designs. Two specific alternatives are discussed below which represent 
polar extremes are discussed. In both cases the limiting, but simplifying 
assumption of CO2 trading is introduced.

The first case involves allocating permits to fossil fuel producers. 
The second would assign permits to fossil fuel end users. The designs 
differ largely in effect, extent of trading, and administrative ease.

4.1 Allocation to Fossil Fuel Producers
Allocating permits to fossil fuel producers as indicated in the dia­

gram below, would restrict the bulk of trading activities to energy pro­
ducers and sink managers. In the case of greenhouse gas trading, the 
capture and destruction of banked CFCs and halons would also be a valuable 
source of reductions as would the recovery of coalbed methane. In both
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designs the control point for compliance is the fossil fuel producer who 
would be required to turn in a sufficient quanti-ty of permits to cover 
annual production.

End users would perceive the program in economic terms much as a tax 
on carbon, l.e. they would face higher energy prices. In fact, users 
would be offered energy at two prices -* one price with the permit bundled 
in and another with the permit to be supplied by the fuel purchaser. Buy­
ers would evaluate the costs of generating new permits versus the price 
differentials charged by the energy producers.

As indicated above, the permit program, although behaving somewhat as 
a tax policy in effect, would nonetheless differ in at least two critical 
aspects. First, the "tax” would be determined by the market in permits, 
i.e. by the decisions of private actors rather than through legislative or 
bureaucratic means. Second, sinks are encouraged.

Permits Allocated to Producers

TONS (PL-J

4.2 Allocation to End Users
An alternative design for a CO:; trading program would allocate permits 

to end users of fossil fuels as depicted in the figure below. The big 
liability of this approach is the creation of baselines for all of the
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sources involved. Even if a line were dravm at major commesrcial and 
industrial consiusers, literally thousands of firms' records would have to 
be evaluated. The bta asset is the direct stimulus to energy efficiency. 
Any;energy use reduction below the individual baseline is by definition a • 
credit that can be transferred. This direct revenue mechanism would be a 
dramatic boost to fossil fuel conservation efforts.

-This design would still encourage sinks and reductions in'other green­
house gases for the purposes of trading. Fossil fuel producers could 
still offer two tiered prices, but the main permit supplies would come 
from end users who would pass permits,covering their purchases to produc' 
ers. Compliance would still be measured at the point of production of 
fossil fuels.

Perrn iIs A11 oc ated to t,Tsers

I
j 0 s 0 Q e. '.u\'n nri r i o 0' *]

4.2.1 Technology Transfer
A major benefit is chat such a system provides manufacturers with an 

economic incentive to develop and use technology that uses fossil fuel 
energy more efficiently than national regulations (promulgated to b4 con­
sistent with an internaLional allocation formula) alone would provide or 
that relies on renewable sources of energy. It could also provide large 
industrial or commercial users of energy systems with incentives to make
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efficiency investments. The reason for this is that such a manufacturer 
, may be able to sell (or large users may be able to earn credits) based on 
this added efficiency. The ability to sell CO* emission credits produces 
economic value for the more efficient technology. Internationally, a 
potential benefit of a trading program is that, if properly designed, it 
could promote transfer of energy efficient technologies from highly indus­
trialized to less developed countries.

To simplify this illustration, let us look at how an international 
agreement could affect the energy efficiency of. initially, one major 
appliance, namely, refrigerators, and, then, a broader range of fossil 
fuel energy systems. Furthermore, by way of illustration, let us assume 
that the industrialized countries of the world are required by such an 
international agreement to reduce their emissions of COa by prescribed 
amounts annually or in multi-year phases, that countries with high rates 
of forest loss would have to reduce their rates of COji growth modestly and 
that many developing countries, such as India and China, with very low but 
growing per capita rates of COa emissions would be authorized to increase 
those rates modestly for some period of time. The CO? control/reduction 
schedule should be pre-announced both in the convention and each national 
program so that firms and government agencies can plan and make theit 
investments accordingly.

For the U.S., or any other industrialized country, to meet interna­
tionally prescribed COa reduction goals, it would have to consider a range 
of strategies, including adoption of progressively more stringent energy 
efficiency standards for vehicles, building heating, ventilation and air 
conditioning (HVAC) and lighting systems and major appliances (CHVAC), 
such as refrigerators. Under the National Appliance Energy Conservation 
Amendments of 1988, the U,S. Department of Energy (DOE) has the authority 
to promulgate energy efficiency standards for many household appliances, 
including refrigerators. DOE has in fact recently promulgated new energy 
efficiency standards for refrigerators and freezers to take effect January 
1, 1993, 54 Fed. Reg, 47916 (Friday, Nov. 17, 1989). tn announcing these 
new rules, DOE has claimed that they will improve overall refrigera­
tor/freezer energy efficiencies by 25% compared to products on the market 
today. Each nation could translate COa emission controls into percentage 
improvements in energy efficiency for ail industrial sectors.

To take advantage of a trading program, the DOE standard-setting pro­
gram for appliances such as refrigerators could be revised along the lines 
of the Department of Transportation's Corporate Average Fuel Efficiency 
(CAFE) standard-setting program for automobiles. A car manufacturer com­
plies with the applicable CAFE standard if the average fuel economy of its 
entire fleet sold in a given year meets the mandated fuel efficiency 
level. Energy efficiency standards for refrigerators could be similarly 
set so that the average refrigerator made and sold by a manufacturer com­
plied with the standard in effect in a given year.

Under a trading program, a manufacturer (or importer of a foreign-made 
refrigerator) that produced and sold in the U.S. refrigerators the average 
energy efficiency of which was better than the applicable product standard 
could obtain energy efficiency (surrogates for CO? emission) credits.
These can be statistically translated into COa equivalents using average 
lifetimes of appliances, etc. DOE or some other agency would have to 
certify the issuance of these credits based on reliable information 
supplied by the manufacturer. Similarly, a manufacturer whose average 
refrigerator did not meet the prescribed energy efficiency standard for 
the applicable year would have to purchase credits. Manufacturers of 
refrigerators and freezers could therefore buy and sell credits amongst
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themselves. The end result would be that the average refrigerator/freezer 
manufactured and/or sold in the U.S. would meet the efficiency standard 
although the average appliance of any single manufacturer need not.

If well'designed, administered and enforced, this arrangement would 
give all manufacturers of refrigerators/freezers added flexibility in 
planning and timing the making of investments to increase the energy effi­
ciency of these appliances. This added flexibility would provide cost 
savings and therefore afford economic efficiencies to the overall program. 
In adaition,,one or more manufacturers might find the economic incentive 
provided by the potential to earn and sell efficiency credits great enough 
to invest larger suiifts in conducting research on and developing even more 
efficient technologies than the applicable standards prescribe. So long 
as at least one manufacturer takes advantage of these incentives, the 
introduction of improved technologies would occur at a faster pace than 
otherwise.

Domestically, in the framework of a U.S, program designed to meet COa 
emission goals, this kind of approach could be expanded so that efficiency 
standards applied to all products that utilize energy. The manufactur- 
ers/importers of those products - be they cars, lighting systems or indus­
trial boilers - could then obtain credits if their average products were 
more efficient (or emitted no COa because they used solar energy) than a 
prescribed baseline and could purchase credits if the contrary were the 
case. Such credits could be fungible and tradeable among manufacturers of 
all products subject to the overall program. Further, energy suppliers 
could directly bundle CO2 credits along with their fuel. In effect, the 
use of that part of the sector's fuel would be CO2 neutral. Permits could 
be generated or held by anyone. Third parties could also participate in 
this program. For example, a supplier of energy efficient systems for 
commercial buildings or industrial plants would have an incentive to ret­
rofit such buildings or plants for a share of the COa credits,

For this program to function effectively, manufacturers would have to 
furnish reliable information about the energy efficiency of their products 
to the responsible agency that in turn would certify the issuance of cred­
its and report any trades. However, most of this information would have 
to be gathered and reliably reported, stored and analyzed for a national 
program designed to meet COa emission goals even in the absence of a trad­
ing feature.

Other industrialized countries might adopt similar kinds of regulatory 
and economic incentive programs to comply with their allocated energy . 
effIclency/COa emission targets. If such programs included, among other 
things, a procedure for generating and certifying efficiency credits for 
refrigerators and freezers, the U.S. and such other industrialized coun­
tries could enter into bilateral agreements whereby manufacturers of those 
appliances could buy and sell credits internationally on the same basis as 
described above.

To give a more concrete example, let us assume that western European 
countries or the European Community (EC) as a whole would have to reduce 
CO2 emissions annually by rates or amounts prescribed in an international 
convention. Those rates may be different from those applicable to the 
U.S. The EC could establish efficiency standards for refrigerators and 
freezers. The efficiency standards in force in those countries ot 
throughout the EC in any particular year might be different from those in 
the U.S., in part reflecting differences In applicable national goals or_, 
within those countries or groupings, differences in allocating responsibi­
lities for meeting national goals among different sectors of their econo­
mies .
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With a bilateral agreement in place, a manufacturer of refrigera­
tors/freezers selling In both the North American and western European mar­
kets might produce and sell appliances which on average were not as 
efficient as required in one market but more efficient than required in 
another market. That manufacturer would be eligible for credits in the 
latter market (i.e,, the market where the appliances were sold). It could 
then use those credits to compensate for its failure to meet the appli­
cable standard In the former market. Or, pursuant to contract, a more 
energy efficient manufacturer in the latter market could sell or transfer 
credits to a manufacturer in the former market.

This discussion has been limited to manufacturers of refrigerators and 
freezers to present a concrete example of how a bilateral credit transfer 
system could operate. As with any national program, such a bilateral 
arrangement could be designed to cover other appliances or all energy- 
consuming systems. Under such an arrangement, energy efficiency baselines 
for such systems would be set by the participating countries. Those 
baselines could be modified in accordance with a prescribed schedule. 
Energy efficiency or equivalent CO^ emission credits could be traded, 
bought or sold amongst all manufacturers/importers of such systems. The 
arrangement would set forth the procedures for monitoring, certification 
of credits, reporting of transfers and enforcement. It could also autho­
rize participation in the market for credits by third parties. If plant­
ing of trees as a sink of CO2 were included in the national program, the 
energy efficiency credits would have to be denominated in CO2 equivalents 
as well.

Such bilateral agreements expand the universe of manufacturers who 
could benefit from the investment and flexibility provided by such trading 
arrangements. CO2 concentrations in the atmosphere are a function of 
global loadings and are not affected by the geographic distribution of 
individual sources. The fact, therefore, that one industrial country 
emits a smaller total load in a given year than an international conven- 
cion/protocol prescribes while another country emits a concomitantly 
larger total load as a result of trading among those countries is 
irrelevant in terms of environmental protection.

Bi-lateral or international agreements that authorize trading of 
energy efflciency/C02 emission credits between an industrialized country, 
and a developing country, are also possible. A major objective here would 
be to design the international allocation system so that firms that 
decided to take advantage of the trading program would indirectly be con­
tributing to the kinds of technology transfer and financing goals 
described in the Report of the Second Session of IPCG Working Group 
Ill/Response Strategies Working Group, Geneva, 2-6 October 1989, in par­
ticular, "Implementation Measures on Technology Development and Transfer 
Measures" and "Implementation Measures on Financial Measures.”

To illustrate how this transfer mechanism might work, consider the 
example of a highly industrialized country that is a large emitter of CO2 
today (HIC) and a less developed country (LDC) that is a low emitter of 
CO2. Let us assume that the LDC, intends to increase its coal,-fired elec­
trical generating, capacity substantially over the next 10 years. Some 
part of this capacity is to be used to generate electrical power for a 
rapidly increasing number of refrigerators and freezers in that country. 
Under an international convention/protocol, the LDC might be allowed to 
increase Its total CO2 emissions at a fixed rate of growth, but lower than 
otherwise projected.
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One way for the LDC to decrease its projected CO2 emissions growth 
rate as mandated b;/ an international agreement would be to set efficiency 
standards for refrigerators and freezers. While those standards may 
require production and use of more efficient refrigerators and freezers 
than might be the case absent an international agreement, those standards 
might not be as stringent as those that the HIC (any hypothetical highly 
industrialized country) would have to adopt to meet its CO2 reduction 
obligations.

Under this example, a firm located in the HIC might find it economi­
cally attractive to enter into a joint venture with a firm manufacturing 
refrigerators/freezers in the LDC. Pursuant to such a joint venture, the 
HIC firm could provide the know-how and right to use the more energy effi­
ciency technology to the LDC firm. That firm would then be able to man­
ufacture more efficient refrigerators/freezers than the LDC regulations 
required. In turn, taking advantage of that advanced technology, the LDC 
firm would obtain credits that it would then transfer to the HIC firm 
pursuant to the terms of the joint venture. The HIC firm could then use 
those credits to permit it to manufacture and/or sell in the HIC's market 
refrigerators/freezers that were less efficient than the HIC's standards 
otherwise prescribed. Alternatively, depending on the law of the host 
country, the HIC firm might simply invest in new plant capacity in the LDC 
to manufacture more efficient refrigerators/freezers than LDC regulations 
mandate and obtain credits accordingly for its use in the HIC.

The HIC firm (any firm in any Industrialized country) might find this 
arrangement to be economically attractive if it could save significant 
funds by postponing Investments necessary to meet the domestic standards. 
Because the firm would be obtaining credits under this scheme from a firm 
in a less developed country, it would be willing to lease or transfer the 
refrigeration technology at lower cost than it would otherwise. In turn, 
the LDC firm could make and sell the more efficient refrigerators at less 
cost than it would otherwise.

Under this example, the potential to obtain credits in a developing 
country from investments that increased the energy efficiency of 
appliances made there would create an economic incentive on the part of a 
firm in an Industrialized country to transfer technology and, in effect, 
to finance the transfer of that technology beyond what otherwise would be 
the case. The point Is that a well-designed protocol that encourages such 
international trading of energy credits could promote least cost energy 
efficiency investments (as well as renewable energy Investments) on an 
international basis that would accomplish international equity and tech­
nology transfer objectives as well.

As a general proposition, the tougher the CO? reduction goals that 
industrialized countries must meet, the more their manufacturing firms 
should be inclined to look for such joint venture opportunities in less 
developed countries as a source of credits. In addition, so long as 
developing countries face constraints on the rate of growth of their COa 
emissions, firms there have an incentive to enter into such joint or con­
tractual arrangements as well.

5 Implementation Issues
International trading in greenhouse gas permits can be established In 

a limited number of coordinated phases. The first phase would build the 
infrastructure necessary to facilitate such a global market. This phase 
would be devoted to the creation of international monitoring systems, 
tracking and recording systems, and market clearinghouse. The second 
phase could be a limited permit system more narrowly focused as an offset
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program targeting new sources. The final phase would be the development 
of full scale trading perhaps only for CO:^ initially with other gases 
Included as the capacity of the trading system is expanded.

For ah International convention that imposes limits on emissions of 
burning of fossil fuels and destruction of forests to function 

^^“Ctively, the participating nation states must be willing to and be 
able to obtain and report reliable information about fuel use and forest 
loss. The convention must also provide for a credible enforcement mecha­
nism and the establishment or strengthening of an international agency to 
receive and assimilate data and to assure compliance.

If the convention authorizes bilateral or multinational trading of COst 
emission credits, that international agency or some international body 
would have an additional role to play. More specifically, at the national 
level, any country with a domestic trading program would have to have in 
place an administrative mcchaniora for certifying that individual firms 
Were entitled to credits or had to acquire credits to comply with stan­
dards. If those credits were to be tradeable to a source In another coun- 
try.sonie international agency should have the authority to record those 
credits and to assure that the national credit certification program was 
viable and accurate. Since a country might have an Incentive to inflate 
its eligibility for credits, this international agency would need addi­
tional resources to assure reliable national reporting of information and 
valid credit issuance programs,

•
A trading system can also help to assure the integrity of any system 

of emissions limits. As industrial enterprises --or even governments -- 
attempt to comply with CO?, limits, technical or economic factors will 
inevitably prevent some from complying at some times. Without a trading 
system, a variance system (formal or simply by non-enforcement) will inev­
itably^ develop . A formal system will in turn require technical or economic 
criteria for evaluating variance requests and bureaucracies to apply those 
criteria. In a comprehensive, worldwide system for regulating C02 emis­
sions, the variance bureaucracy may become comparably massive. Inevitably 
.also, those bureaucracies will not close needed economic enterprises for 
the sake of what may appear "temporary" violations of COa limits. The 
problem could lead to distrust between nations and diminishing willingness 
to make needed sacrifices.

A trading system should eliminate the need for variances by allowing 
industries and nations that cannot comply with limits to purchase credits. 
No criteria would be necessary to evaluate variance requests, and the sole 
task for bureaucracies would be the registration and verification of the 
transfer. Enforcement officials would not need to negotiate complex com­
pliance orders, but simply to order the purchase 
could also be more credible because the purchase
be less draconian than shutdown of enterprises. . . .. ____
of some enterprises to comply with initially set limits should always be 
matched by compensating reductions. And because a market mechanism will 
replace bureaucratic judgment, those enterprises that do not comply with 
initial limits should do so because of real economic needs not political 
influence.
5«1 The Offset Pyogram

One of the first direct implementation steps for CO?; trading is an 
offset requirement for new CO? sources. Major new sources would include 
new fossil fueled electric generating stations, new industrial boilers, 
and cogeneration facilities selling power into the grid. Such a program 
would:

of credits. Enforcement 
of credits should often 
In addition, the failure
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offsets include energy efficiency invest' 
improvements beyond the CAFE baseline,

* begin reduction of accumulation of greenhouse gases in the atmo­
sphere
* establish administrative mechanisms to facilitate trading (create 
infrastructure consistent with the current U.S. response policy posi­
tion)
* allow utilities to obtain regulatory credit for CO? reductions 
produced as a by-product of the acid rain control program
* stimulate private market development of C0= reducing technologies.
The heart of the program is the ability to create and transfer COz 

credits. Any COz reduction meeting the certification requirement would 
constitute a legitimate COz credit available for offset. The program 
would create explicit procedures for the certification of several identi­
fied offset credit sources. In addition, these procedures would allow any 
source to receive credit for COz reductions for any such reductions that 
can be demonstrated to have been explicitly created for this program and 
which constitute COz reductions that would have normally been emissions.

Examples of sources of COz
raents, vehicle fuel efficiency ______ _____ w
appliance efficiency improvements beyond the mandated standards, fuel 
switching to less COz Intensive fuels, and the planting of trees. Putting 
the burden of proof of new reductions upon the potential offset supplier 
allows the program to be open-ended and to encourage the widest diversity 
of offset sources to be developed, demonstrated, and engaged. These 
sources should include other greenhouse gases, eg. methane, and NzO, The 
greenhouse trading ratios to represent radiative differences between gases 
could be established by EPA by regulation in consultation with NOAA.

Certification for some sources will require the development of spe­
cialized rules and methods. For example, in the case of automobiles, 
reductions beyond the CAFE standard would be translated into a quantity of 
COz through a statutory assumption concerning the actuarial life of a 
Vehicle. In the case of trees, the uptake rates of individual species by 
location and soil type would be specified by the EPA in consultation with 
the U.S, Forest Service, Improved uptake rates could be prospectively 
established through demonstration projects. For example, new more inten­
sive management procedures could improve uptake rates and should not be 
precluded from being developed.

In order to insure that a sufficient supply of offset credits is 
available, an offset bank could be created at the Environmental Protection 
Agency. Sources generating reductions can be certified for credit as soon 
as the reductions are produced. These reductions can then be maintained 
as an available supply by EPA. This bank can function like an information 
exchange identifying the owners of certified reductions. Information 
maintained would be contact, quantity and minimum bid price.

For some offset supplies such as trees, it will be critical to assure 
that the COa sequestering value of the offset is maintained. For example, 
for trees, it is critical that the stored carbon credited as an offset is 
maintained as stored carbon. For example, if a forest used for an offset 
is subsequently harvested, only those amounts of wood transferred into a 
relatively permanent use like housing stock should be credited with main­
taining the stored carbon.

Each year, each source subject to the offset provisions would be 
required to deposit with the Administrator sufficient COz offsets to fully 
compensate for its COz emissions in that year. Each year all sources 
regulated by the program would submit to the EPA a report of COz emis­
sions, Each source would be required to adopt COz emissions monitoring or 
a monitoring method of equivalent accuracy. Each year, the Administrator 
would publish a report of such emissions.
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Sources failing to comply would be subject to a penalty per ton of COa 
not covered by an offset. The penalty should be adjusted by the producer 
price index in order to assure its continued economic force over time. In 
addition, the.emitter would be required to submit a plan to the EPA Admin­
istrator to. be approved by the Administrator for the production of offsets 
to compensate for the uncompensated emissions.

6 Conclusions
In the debate about greenhouse gas policy much energy has been 

expended in the prices versus quantities issue. In this sense advocates 
of economic incentives have been arguing over rearranging the deckchairs 
on the Titanic. In actual implementation, the distinction is likely to 
blur. For example, If the penalty for failing to hold sufficient COa 
permits is a fine levied per unit of excess COa discharged as in the acid 
rain case, then that fine becomes the upper limit of the price for COa 
permits. On the other hand, if not only a fine is levied but a require­
ment to produce a compensating COa reduction, then there is no price ceil­
ing and the systems do not necessarily diverge.

In any event, the fines, if collected internationally, Could provide a 
source of technical assistance financing for less developed nations, an 
issue which bedeviled the Montreal Protocol and is likely to plague green­
house gas negotiations. As previously noted, however, the trading mecha­
nism provides an explicit Incentiv'e for investment in LDCs to generate 
extra reductions.

International greenhouse gas permit trading has several critical 
advantages unmatched by alternative policy options. First, marketable 
permits would provide the greatest spur to innovation in both low pollut­
ing technologies, emission control options, and pollutant sinks. This 
latter aspect is an important and often overlooked feature of any 
greenhouse policy. Providing the option of producing additional permits 
over time lessens the impact of greenhouse gas control on economic per­
formance. Permits also provide an explicit mechanism for reallocating 
scarce resources, namely COa permits, over time and space. Certainly 
fixed international obligations could be periodically renegotiated, but it 
difficult to imagine that such a process could even begin to approach the 
efficiency of a genuine global market. Lastly, a system of marketable 
permits provides all parties with a relatively simple means of determining 
performance. The sura of permits transferred to control authorities at any 
one point in time measures total emissions.
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